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This TS was found using the product as starting point, since the intermediate that should have been the reactant side of the second step was not found. The total energy difference between compound VI and this second TS structure is 24.6 kcal/mol. ENERGY = -6355.22009723 a.u. iFQ = -331.08.01
Ru -0.7041810000 0.2912830000 0.9475760000 Cl -0.4349500000 -1.9418780000 1.5700190000 Cl 1.4970890000 0.7633280000 1.6408900000 O -0.6793720000 -1.2053280000 -1.5103800000 C 3.3375520000 -3.8703190000 -2.0623300000 C 3.8797730000 -3.5725190000 -0.8100690000 C 3.2952580000 -2.5863430000 -0.0112030000 C 2.2050930000 -3.1960410000 -2.5003500000 C 2.1682700000 -1.9037210000 -0.4425240000 C 1.5910170000 -2.2190350000 -1.6863910000 C 0.3569730000 -1.6809860000 -2.1939080000 C 1.6476610000 1.5931030000 -1.6658990000 C 0.5932720000 0.5724190000 -1.8406730000 C -0.2214900000 -0.0370600000 -0.8970710000 C 2.6922870000 3.7497440000 -2.4955860000 C 1.4635950000 2.8517250000 -2.5142570000 C -3.0618970000 0.9001390000 -0.9915900000 C -2.7257030000 -0.1234490000 0.0556310000 S8 C -2.8271990000 0.0683990000 1.4214540000 C -3.3293870000 1.3250730000 2.0978880000 C -2.1737260000 2.2318660000 2.5280290000 C -1.0872500000 2.3507800000 1.4916730000 C -1.2346200000 2.2996350000 0.1144030000 C -2.5405750000 2.3031060000 -0.6572470000 H 0.0593640000 -2.0537070000 -3.1758300000 H 1.7612070000 -1.1122030000 0.1821890000 H 3.7246600000 -2.3257280000 0.9543590000 H 1.7679590000 -3.4432420000 -3.4676120000 H 3.7953480000 -4.6300650000 -2.6929160000 H 4.7668590000 -4.0997480000 -0.4618880000 H 2.5968680000 1.1043280000 -1.9566300000 H 3.5619170000 3.2357410000 -2.9246640000 H 1.7679140000 1.8285920000 -0.6007070000 H 2.9552600000 4.0427500000 -1.4711930000 H 0.2931230000 0.3671710000 -2.8722250000 H 1.2242780000 2.5658130000 -3.5498000000 H 2.5280640000 4.6671940000 -3.0728950000 H 0.5902610000 3.4116600000 -2.1508190000 H -3.9094920000 1.0369870000 2.9826610000 H -4.0220260000 1.8643290000 1.4442390000 H -4.1497850000 0.9216950000 -1.1636510000 H -2.6212250000 0.5640000000 -1.9379740000 H -2.6935280000 -1.1526310000 -0.2844980000 H -2.8219500000 -0.8317450000 2.0307270000 H -1.7139000000 1.8205600000 3.4397930000 H -2.5404990000 3.2315590000 2.8135620000 H -0.1456160000 2.7406850000 1.8662430000 H -0.3765740000 2.6561820000 -0.4404910000 H -3.2919170000 2.8751300000 -0.1022290000 H -2.3880490000 2.8566530000 -1.5913850000 Figure 2( Figure 2 Ru 0.1633640000 0.2929200000 0.4951770000 Cl 1.1983640000 -1.6849480000 0.9731070000 Cl 0.4380470000 0.9207430000 2.7862810000 O 2.4985150000 0.1189850000 -1.0675700000 C 0.6574210000 -0.0514180000 -2.5078930000 C 1.5267100000 -0.6158670000 -3.5954070000 C -1.8923230000 -1.0855590000 0.0665420000 C -2.5193570000 -0.5497610000 -1.1874190000 C 1.9620350000 -2.0725380000 -3.3271020000 C 1.1667850000 0.1764400000 -1.2779110000 C -2.0666910000 -0.5731700000 1.3200420000 S12 C 3.3999610000 -2.3538160000 -3.7339890000 C -2.9760860000 0.5769670000 1.6466090000 C -2.4347810000 0.9754610000 -1.3168430000 C -1.2031480000 1.6240330000 -0.7063680000 C -2.2839050000 1.9501520000 1.6049470000 C -1.1786450000 2.0866810000 0.6024570000 H 1.1517990000 1.4920660000 0.3473290000 H -0.3989470000 0.0928790000 -2.6974680000 H 4.0975850000 -1.7224320000 -3.1671880000 H 2.4283950000 0.0064050000 -3.7201770000 H 1.8378250000 -2.2866390000 -2.2616050000 H 3.6768350000 -3.3949430000 -3.5309980000 H -1.3404850000 -2.0227780000 -0.0181830000 H 1.2828740000 -2.7512930000 -3.8505090000 H -2.0221890000 -1.0255220000 -2.0380890000 H 1.0142470000 -0.5389740000 -4.5571320000 H -3.5714220000 -0.8721550000 - Figure S2 .
VI,

2
H NMR spectrum of partially deuterated E-and Z-dec-1-en-1-ylbenzene formed in the reaction shown in Scheme 8. 3C1, Figure 6 ). When the reaction was performed in the presence of H2O 18 (6 μL), the headspace analysis revealed ( Figure S6) Figure S4 ). 4 The highest intensity ν(CO) 
S.2.5. 18 O Isotope Labeling Reaction head-space analysis and IR spectroscopy were used for these studies. Head-space of the final reaction mixture was analyzed by GC-MS to reveal CO (decarbonylation, GC-MS and GC-FID). The analysis of a typical reaction between 4-anisaldehyde and 1-decyne revealed the presence of CO (m/z 28, GC-MS), which was confirmed by matching the retention times of a CO standard and the head-space gas in a GC-FID instrument with an in-line methanizer (Scheme
S.2.6. Control Experiment with Methanol
